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(57) ABSTRACT

A method of preparing an aramid paper coated with aramid
nanofibers includes the following steps: (1) mixing a meta-
aramid fibrid slurry and a chopped meta-aramid fiber slurry,
filtering, pressing and drying to obtain a meta-aramid paper;
(2) mixing potassium hydroxide, deionized water, dimethyl
sulfoxide, and para-aramid nanofibers in a container, and
stirring to obtain a para-aramid nanofiber coating solution;
and (3) applying the para-aramid nanofiber coating solution
to a first side of the meta-aramid paper, washing with
deionized water, and drying; applying the para-aramid nano-
fiber coating solution to a second side of the meta-aramid
paper, washing with deionized water, and drying; and hot
pressing to obtain the aramid paper coated with aramid
nanofibers.
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ARAMID PAPER COATED WITH ARAMID
NANOFIBERS AND A METHOD OF
PREPARING THE SAME

The present invention claims priority to Chinese Appli-
cation No. 202010097567.0, filed Feb. 17, 2020, which 1s

incorporated by reference for all purposes as 11 fully set forth
herein.

FIELD OF THE INVENTION

The invention relates to polymer nano materials and
papermaking coating technology, in particular to aramid
paper coated with aramid nanofibers and a method of
preparing the same.

BACKGROUND OF THE INVENTION

In the 1960s, DuPont used chopped aramid and aramid
pulp fibers as raw materials to successiully develop aramid-
based paper using papermaking methods, which have been
widely used in the fields of motors, transformers, and
flexible composite 1insulation materials. With the rapid
development of the electrical industry, the industry contin-
ues to upgrade high-voltage motor 1insulation, which
requires higher requirements for the performance and reli-
ability of insulating maternals. Aramid nanofibers (ANFs)
refer to aromatic polyamide fibers 1n nanometer sizes, which
not only retain the excellent mechanical properties, acid and
alkal1 resistance, high temperature resistance, and flame
retardancy of the aramid fibers, but also have nano-scale
reinforcement eflects. The method of introducing aramid
nanofibers into aramid paper to improve the strength and
insulation properties of the material 1s also popular. Chinese
patent application publication CN108316036A, entitled “an
aramid nanofiber film composite aramid paper and 1ts prepa-
ration method,” discloses a wet paper making method. A
surface layer, a core layer and a bottom layer are prepared
by the wet paper making method. Chinese patent application
publication CN110203862A, entitled “a preparation method
of aramid nanofiber self-reinforced aramid mica paper,”
discloses the addition of aramid nanofiber mica ball milling
to the aramid fiber slurry and the preparation of aramid
nanofiber self-reinforced aramid mica paper.

These methods include a wet forming step. Due to the size
ellect, the aramid nanofibers have a large amount of loss 1n
the mesh. There 1s the problem of slow water filtration,
which will seriously affect the cost of production and
industrial application.

SUMMARY OF THE INVENTION

In one embodiment, the present application provides a
method of preparing an aramid paper coated with aramid
nanofibers. The method includes the following steps: (1)
mixing a meta-aramid fibrid slurry and a chopped meta-
aramid fiber slurry, filtering, pressing and drying to obtain a
meta-aramid paper; (2) mixing potassium hydroxide, deion-
1zed water, dimethyl sulfoxide, and para-aramid nanofibers
in a container, and stirring to obtain a para-aramid nanofiber
coating solution; and (3) applying the para-aramid nanofiber
coating solution to a first side of the meta-aramid paper,
washing with deionized water, and drying; applying the
para-aramid nanofiber coating solution to a second side of
the meta-aramid paper, washing with deionized water, and
drying; and hot pressing to obtain the aramid paper coated
with aramid nanofibers.
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In another embodiment, 1n the step (1), a dry mass ratio
of the meta-aramid fibrid slurry and the chopped meta-
aramid fiber slurry 1s (0-50):(100-50).

In another embodiment, 1n the step (1), the meta-aramid
fibrid slurry and a chopped meta-aramid fiber slurry are
stirred at 20,000 rpm, then at 3,000 rpm, and filtered, pressed
and dried 1n a papermaking machine to obtain the meta-
aramid paper.

In another embodiment, a paper weight of the meta-
aramid paper obtained in the step (1) is 60 g/m”.

In another embodiment, in the step (2), a weight ratio of

the potassium hydroxide:the deionized water:the dimethyl
sulfoxide:the para-aramid nanofibers 1s (3.75-15):20:500:
(2.5-10).

In another embodiment, in the step (2), the potassium
hydroxide, the deionized water, the dimethyl sulfoxide, and
the para-aramid nanofibers are stirred for 4 hours.

In another embodiment, in the para-aramid nanofiber
coating solution of the step (2), the para-aramid nanofibers
have a weight concentration of 0.5%-2% based on an
amount of the dimethyl sulfoxide.

In another embodiment, 1n the step (3), the first side of the
meta-aramid paper 1s washed with the deionized water for
0.5-2 hours, dried at 105° C. for 3-8 minutes; and the second
side of the meta-aramid paper 1s washed with the deionized
water for 0.5-2 hours, dried at 105° C. for 3-8 minutes.

In another embodiment, 1n the step (3), the meta-aramid
paper 1s hot pressed at 150-200° C., at a pressure of 5-10
MPa, for 3-20 minutes.

In another embodiment, the present invention discloses an
aramid paper coated with aramid nanofibers prepared by the
method of present invention.

Compared with the prior art, the present invention has the
tollowing beneficial technical eflects:

(1) The present invention applies a simple and effective
coating method to coat aramid paper, reduces the loss of
aramid nanofibers, avoids the problem of slow water filtra-
tion speed, and provides a suitable method for industrial
production.

(2) In the present invention, aramid nanofibers are coated
on aramid paper, and the aramid nanofibers form a dense
film on the surface of the aramid paper, which reduces the
porosity of the material, reduces the passage of electrons,
and 1mproves the insulation performance of the matenal.
The absorption of glue solution 1s reduced and the post-
processability 1s improved. The mvention provides a new
way for the use of aramid nanofibers.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the mvention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated 1n and constitute a part of this specification, 1llustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the ivention.

In the drawings:

FIG. 1 1s a schematic diagram of the technical process of
the present invention;

FIG. 2 1s a SEM 1mmage of the surface of meta-aramid
paper;

FIG. 3 1s a SEM 1mage of the surface of aramid paper
coated with aramid nanofiber prepared 1n Example 7.
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FIG. 4 1s the infrared spectrum of aramid paper coated
with aramid nanofibers in different concentrations.

DETAILED DESCRIPTION OF TH.
ILLUSTRATED EMBODIMENTS

L1

Reference will now be made 1n detail to embodiments of

the present invention, example of which 1s illustrated in the
accompanying drawings.

A schematic diagram of the techmical process of the
present invention 1s shown in FIG. 1. Specifically, a method
of preparing aramid paper coated with aramid nanofibers
includes the following steps:

(1) The preparation of aramid paper: chopped meta-
aramid fiber and meta-aramid fibrid were dissolved in water
at 20,000 rpm to form a chopped meta-aramid fiber slurry
and a meta-aramid fibrid slurry. The slurries were mixed 1n
a dry weight ratio of (0-50):(100-50); decomposed at 3,000
rpm; passed through a papermaking filter, pressed, and dried
to obtain a meta-aramid paper with a paper weight of 60
g/m”.

(2) Preparation of aramid nanofiber coating solution:
potassium hydroxide, deionized water, dimethyl sulfoxide,
and para-aramid nanofibers were mixed in a weight ratio of
(3.75-15):20:500:(2.5-10). The mixture was placed 1 a
container and stirred for 4 hours to obtain a para-aramid
nanofiber coating solution with a weight concentration of
0.5% to 2% based on the weight of the dimethyl sulfoxide.

(3) Preparation of aramid paper coated with aramid nano-
fibers: the para-aramid nanofiber coating solution was
applied to one side of the meta-aramid paper. The meta-
aramid paper was washed with deionized water for 0.5-2
hours, and dried at 105° C. for 3-8 minutes. The para-aramid
nanofiber coating solution was applied to the other side of
the meta-aramid paper. The meta-aramid paper was washed
with deilonized water for 0.5-2 hours, and dried at 105° C.
for 3-8 minutes. The meta-aramid paper was finally heat
press for 5-20 minutes at 150-200° C. under 3-10 MPa to
obtain the aramid paper coated with aramid nanofibers.

The present invention will be further described in detail
below 1n conjunction with the following examples:

COMPARATIVE EXAMPL

L1

Meta-aramid paper was prepared by using a paper sheet
former. The meta-aramid paper was prepared from a mixture
50% (dry weight) chopped meta-aramid fibers and 50% (dry
welght) meta-aramid fibrids. The mixture was pressed and
dried to obtain the meta-aramid paper with a paper weight of
60 g/m~. The meta-aramid paper was heat-pressed at 200° C.
and under 10 MPa.

The aramid paper prepared 1n this example was tested
with a pressure tester. The test results showed that the aramid
paper had a compressive strength of 6.5 KV/mm. The tensile
strength was 16.4 MPa and the Young’s modulus was 0.46
GPa as measured by a servo material control testing
machine. FIG. 2 1s a SEM 1mage of the surface of meta-
aramid paper.

EXAMPLE 1

A method of preparing aramid paper coated with aramid
nanofibers includes the following steps:

(1) Preparation of aramid paper: Meta-aramid fibrids and
chopped meta-aramid fibers were dissolved i water to
prepare a meta-aramid fibrid slurry and a chopped meta-
aramid fiber slurry. The slurries were mixed, stirred, filtered,
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pressed, and dried to obtain a meta-aramid paper with a
paper weight of 60 g/m?*. A dry weight ratio of the chopped
meta-aramid fibers and the meta-aramid fibrids was 50:30.

(2) Preparation of para-aramid nanofiber coating solution:
potassium hydroxide, deionized water, dimethyl sulfoxide,
and para-aramid nanofibers were added to a container 1n a
welght ratio of 7.5:20:500:5, and stirred for 4 hours, to
obtain the para-aramid nanofiber coating solution. The
welght concentration of para-aramid nanofibers was 1%
based on the weight of the dimethyl sulfoxide.

(3) Preparation of aramid paper coated with aramid nano-
fibers: the para-aramid nanofiber coating solution was
applied on one surface of the aramid paper with a coating
rod. The coated aramid paper was washed with deionized
water for 30 minutes, and dried for 3 minutes at 105° C. The
para-aramid nanofiber coating solution was applied on the
other surface of the aramid paper with a coating rod. The
coated aramid paper was washed with deionized water for
30 minutes, and dried for 3 minutes at 105° C. The coated
aramid paper was finally hot pressed at 150° C. and under 5
MPa for 20 minutes to obtain the aramid paper coated with
aramid nanofibers.

The aramid paper coated with aramid nanofibers prepared
in this example was tested with a pressure tester. The test
results showed that the compressive strength of aramid
nanofiber coated aramid paper was 7.32 KV/mm. The tensile
strength was 18.7 MPa and the Young’s modulus was 0.49
GPa as measured by a servo material control testing
machine.

EXAMPLE 2

A method of preparing aramid paper coated with aramid
nanofibers includes the following steps:

(1) Preparation of aramid paper: Meta-aramid fibrids and
chopped meta-aramid fibers were dissolved in water to
prepare a meta-aramid fibrid slurry and a chopped meta-
aramid fiber slurry. The slurries were mixed, stirred, filtered,
pressed, and dried to obtain a meta-aramid paper with a
paper weight of 60 g¢/m”. A dry weight ratio of the chopped
meta-aramid fibers and the meta-aramid fibrids was 50:30.

(2) Preparation of para-aramid nanofiber coating solution:
potassium hydroxide, deionized water, dimethyl sulfoxide,
and para-aramid nanofibers were added to a container in a
weight ratio of 15:20:500:10, and stirred for 4 hours, to
obtain the para-aramid nanofiber coating solution. The
weight concentration of para-aramid nanofibers was 2%
based on the weight of the dimethyl sulfoxide.

(3) Preparation of aramid paper coated with aramid nano-
fibers: the para-aramid nanofiber coating solution was
applied on one surface of the aramid paper with a coating
rod. The coated aramid paper was washed with deionized
water for 1 hour, and dried for 5 minutes at 105° C. The
para-aramid nanofiber coating solution was applied on the
other surface of the aramid paper with a coating rod. The
coated aramid paper was washed with deionized water for 1
hour, and dried for 5 minutes at 105° C. The coated aramid
paper was finally hot pressed at 200° C. and under 5 MPa for
10 minutes to obtain the aramid paper coated with aramid
nanofibers.

The aramid paper coated with aramid nanofibers prepared
in this example was tested with a pressure tester. The test
results showed that the compressive strength of aramid
nanofiber coated aramid paper was 8.7 KV/mm. The tensile
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strength was 19.2 MPa and the Young’s modulus was 0.51
GPa as measured by a servo material control testing
machine.

EXAMPLE 3

A method of preparing aramid paper coated with aramid
nanofibers includes the following steps:

(1) Preparation of aramid paper: Meta-aramid fibrids and
chopped meta-aramid fibers were dissolved i water to
prepare a meta-aramid fibrid slurry and a chopped meta-
aramid fiber slurry. The slurries were mixed, stirred, filtered,
pressed, and drnied to obtain a meta-aramid paper with a
paper weight of 60 g/m”. A dry weight ratio of the chopped
meta-aramid fibers and the meta-aramid fibrids was 30:70.

(2) Preparation of para-aramid nanofiber coating solution:
potassium hydroxide, deionized water, dimethyl sulfoxide,
and para-aramid nanofibers were added to a container 1n a
weilght ratio o1 1:20:500:10, and stirred for 4 hours, to obtain
the para-aramid nanofiber coating solution. The weight
concentration ol para-aramid nanofibers was 2% based on
the weight of the dimethyl sulifoxide.

(3) Preparation of aramid paper coated with aramid nano-
fibers: the para-aramid nanofiber coating solution was
applied on one surface of the aramid paper with a coating
rod. The coated aramid paper was washed with deionized
water for 2 hours, and dried for 5 minutes at 105° C. The
para-aramid nanofiber coating solution was applied on the
other surface of the aramid paper with a coating rod. The
coated aramid paper was washed with deionized water for 2
hours, and dried for 5 minutes at 105° C. The coated aramid
paper was finally hot pressed at 150° C. and under 5 MPa for
20 minutes to obtain the aramid paper coated with aramid
nanofibers.

The aramid paper coated with aramid nanofibers prepared
in this example was tested with a pressure tester. The test
results showed that the compressive strength of aramid
nanofiber coated aramid paper was 14.5 KV/mm. The tensile
strength was 19.3 MPa and the Young’s modulus was 0.59
GPa as measured by a servo material control testing
machine.

EXAMPLE 4

A method of preparing aramid paper coated with aramid
nanofibers includes the following steps:

(1) Preparation of aramid paper: Meta-aramid fibrids and
chopped meta-aramid fibers were dissolved i water to
prepare a meta-aramid fibrid slurry and a chopped meta-
aramid fiber slurry. The slurries were mixed, stirred, filtered,
pressed, and dried to obtain a meta-aramid paper with a
paper weight of 60 g/m*. A dry weight ratio of the chopped
meta-aramid fibers and the meta-aramid fibrids was 20:80.

(2) Preparation of para-aramid nanofiber coating solution:
potassium hydroxide, deionized water, dimethyl sulfoxide,
and para-aramid nanofibers were added to a container 1n a
weight ratio of 15:20:500:10, and stirred for 4 hours, to
obtain the para-aramid nanofiber coating solution. The
weight concentration of para-aramid nanofibers was 2%
based on the weight of the dimethyl sulfoxide.

(3) Preparation of aramid paper coated with aramid nano-
fibers: the para-aramid nanofiber coating solution was
applied on one surface of the aramid paper with a coating
rod. The coated aramid paper was washed with deionized
water for 2 hours, and dried for 8 minutes at 105° C. The
para-aramid nanofiber coating solution was applied on the
other surface of the aramid paper with a coating rod. The
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coated aramid paper was washed with deionized water for 2
hours, and dried for 8 minutes at 105° C. The coated aramid
paper was finally hot pressed at 180° C. and under 10 MPa
for 20 minutes to obtain the aramid paper coated with aramid
nanofibers.

The aramid paper coated with aramid nanofibers prepared
in this example was tested with a pressure tester. The test
results showed that the compressive strength of aramid
nanofiber coated aramid paper was 16.8 KV/mm. The tensile
strength was 20.4 MPa and the Young’s modulus was 0.67
GPa as measured by a servo material control testing
machine.

EXAMPLE 5

A method of preparing aramid paper coated with aramid
nanofibers includes the following steps:

(1) Preparation of aramid paper: Meta-aramid fibrids and
chopped meta-aramid fibers were dissolved in water to
prepare a meta-aramid fibrid slurry and a chopped meta-
aramid fiber slurry. The slurries were mixed, stirred, filtered,
pressed, and dried to obtain a meta-aramid paper with a
paper weight of 60 g/m*. A dry weight ratio of the chopped
meta-aramid fibers and the meta-aramid fibrids was 10:90.

(2) Preparation of para-aramid nanofiber coating solution:
potassium hydroxide, deionized water, dimethyl sulfoxide,
and para-aramid nanofibers were added to a container in a
weight ratio of 11:20:500:7.5, and stirred for 4 hours, to
obtain the para-aramid nanofiber coating solution. The
welght concentration of para-aramid nanofibers was 1.5%
based on the weight of the dimethyl sulfoxide.

(3) Preparation of aramid paper coated with aramid nano-
fibers: the para-aramid nanofiber coating solution was
applied on one surface of the aramid paper with a coating
rod. The coated aramid paper was washed with deionized
water for 2 hours, and dried for 8 minutes at 105° C. The
para-aramid nanofiber coating solution was applied on the
other surface of the aramid paper with a coating rod. The
coated aramid paper was washed with deionized water for 2
hours, and dried for 8 minutes at 105° C. The coated aramid
paper was finally hot pressed at 200° C. and under 5 MPa for
5> minutes to obtain the aramid paper coated with aramid
nanofibers.

The aramid paper coated with aramid nanofibers prepared
in this example was tested with a pressure tester. The test
results showed that the compressive strength of aramid
nanofiber coated aramid paper was 20.37 KV/mm. The
tensile strength was 23.8 MPa and the Young’s modulus was
0.7 GPa as measured by a servo material control testing
machine.

EXAMPLE 6

A method of preparing aramid paper coated with aramid
nanofibers includes the following steps:

(1) Preparation of aramid paper: Meta-aramid fibrids and
chopped meta-aramid fibers were dissolved in water to
prepare a meta-aramid fibrid slurry and a chopped meta-
aramid fiber slurry. The slurries were mixed, stirred, filtered,
pressed, and dried to obtain a meta-aramid paper with a
paper weight of 60 g/m~. A dry weight ratio of the chopped
meta-aramid fibers and the meta-aramid fibrids was 10:90.

(2) Preparation of para-aramid nanofiber coating solution:
potassium hydroxide, deionized water, dimethyl sulfoxide,
and para-aramid nanofibers were added to a container 1n a
weilght ratio of 3.75:20:500:2.5, and stirred for 4 hours, to

obtain the para-aramid nanofiber coating solution. The
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weight concentration of para-aramid nanofibers was 0.5%
based on the weight of the dimethyl sulfoxide.

(3) Preparation of aramid paper coated with aramid nano-
fibers: the para-aramid nanofiber coating solution was
applied on one surface of the aramid paper with a coating
rod. The coated aramid paper was washed with deionized
water for 1 hour, and dried for 8 minutes at 105° C. The
para-aramid nanofiber coating solution was applied on the
other surface of the aramid paper with a coating rod. The
coated aramid paper was washed with deionized water for 1
hour, and dried for 8 minutes at 105° C. The coated aramid
paper was finally hot pressed at 150° C. and under 10 MPa
for 5 minutes to obtain the aramid paper coated with aramid
nanofibers.

The aramid paper coated with aramid nanofibers prepared
in this example was tested with a pressure tester. The test
results showed that the compressive strength of aramid
nanofiber coated aramid paper was 19.66 KV/mm. The
tensile strength was 21.3 MPa and the Young’s modulus was
0.52 GPa as measured by a servo material control testing
machine.

EXAMPLE 7

A method of preparing aramid paper coated with aramid
nanofibers includes the following steps:

(1) Preparation of aramid paper: Meta-aramid fibrids and
chopped meta-aramid fibers were dissolved i water to
prepare a meta-aramid fibrid slurry and a chopped meta-
aramid fiber slurry. The slurries were mixed, stirred, filtered,
pressed, and dried to obtain a meta-aramid paper with a
paper weight of 60 g/m”. A dry weight ratio of the chopped
meta-aramid fibers and the meta-aramid fibrids was 10:90.

(2) Preparation of para-aramid nanofiber coating solution:
potassium hydroxide, deionized water, dimethyl sulfoxide,
and para-aramid nanofibers were added to a container 1n a
weight ratio of 15:20:500:10, and stirred for 4 hours, to
obtain the para-aramid nanofiber coating solution. The
weight concentration of para-aramid nanofibers was 2%
based on the weight of the dimethyl sulfoxide.

(3) Preparation of aramid paper coated with aramid nano-
fibers: the para-aramid nanofiber coating solution was
applied on one surface of the aramid paper with a coating
rod. The coated aramid paper was washed with deionized
water for 2 hours, and dried for 8 minutes at 105° C. The
para-aramid nanofiber coating solution was applied on the
other surface of the aramid paper with a coating rod. The
coated aramid paper was washed with deionized water for 2
hours, and dried for 8 minutes at 105° C. The coated aramid
paper was linally hot pressed at 200° C. and under 10 MPa
for 10 minutes to obtain the aramid paper coated with aramid
nanofibers.

The aramid paper coated with aramid nanofibers prepared
in this example was tested with a pressure tester. The test
results showed that the compressive strength of aramid
nanofiber coated aramid paper was 25.12 KV/mm. The
tensile strength was 26.5 MPa and the Young’s modulus was
0.74 GPa as measured by a servo maternial control testing
machine. FIG. 3 1s a SEM image of the surface of aramid
paper coated with aramid nanofiber prepared in Example 7.

EXAMPLE 8

A method of preparing aramid paper coated with aramid
nanofibers includes the following steps:

(1) Preparation of aramid paper: Meta-aramid fibrids and
chopped meta-aramid fibers were dissolved i water to
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prepare a meta-aramid fibrid slurry and a chopped meta-
aramid fiber slurry. The slurries were mixed, stirred, filtered,
pressed, and dried to obtain a meta-aramid paper with a
paper weight of 60 g/m”. A dry weight ratio of the chopped
meta-aramid fibers and the meta-aramid fibrids was 10:90.

(2) Preparation of para-aramid nanofiber coating solution:
potassium hydroxide, deionized water, dimethyl sulfoxide,
and para-aramid nanofibers were added to a container 1n a
weight ratio of 7.5:20:500:5, and stirred for 2 hours, to
obtain the para-aramid nanofiber coating solution. The
weight concentration of para-aramid nanofibers was 1%
based on the weight of the dimethyl sulfoxide.

(3) Preparation of aramid paper coated with aramid nano-
fibers: the para-aramid nanofiber coating solution was
applied on one surface of the aramid paper with a coating
rod. The coated aramid paper was washed with deionized
water for 2 hours, and dried for 5 minutes at 105° C. The
para-aramid nanofiber coating solution was applied on the
other surface of the aramid paper with a coating rod. The
coated aramid paper was washed with deionized water for 2
hours, and dried for 5 minutes at 105° C. The coated aramid
paper was finally hot pressed at 200° C. and under 10 MPa
for 5 minutes to obtain the aramid paper coated with aramid
nanofibers.

The aramid paper coated with aramid nanofibers prepared
in this example was tested with a pressure tester. The test
results showed that the compressive strength of aramid
nanofiber coated aramid paper was 20.17 KV/mm. The
tensile strength was 23.45 MPa and the Young’s modulus
was 0.62 GPa as measured by a servo material control
testing machine.

FIG. 4 1s the infrared spectrum of the aramid paper (no
coating), the para-aramid nanofibers, the aramid paper
coated with 0.5% aramid nanofibers (A-0.5%; Example 7),
the aramid paper coated with 1% aramid nanofibers (A-1%;
Example 1), the aramid paper coated with 1.5% aramid
nanofibers (A-1.5%; Example 6), and the aramid paper
coated with 2% aramid nanofibers (A-2%; Example 2).

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
invention. Thus, 1t 1s mtended that the present invention
cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What 1s claimed 1s:

1. A method of preparing an aramid paper coated with
aramid nanofibers comprising the following steps:

(1) mixing a meta-aramid fibrid slurry and a chopped
meta-aramid fiber slurry, filtering, pressing and drying
to obtain a meta-aramid paper;

(2) mixing potassium hydroxide, deionized water, dim-
ethyl sulfoxide, and para-aramid nanofibers 1 a con-
tainer, and stirring to obtain a para-aramid nanofiber
coating solution; and

(3) applying the para-aramid nanofiber coating solution to
a first side of the meta-aramid paper, washing with
deionized water, and drying; applying the para-aramid
nanofiber coating solution to a second side of the
meta-aramid paper, washing with deiomized water, and
drying; and hot pressing to obtain the aramid paper
coated with aramid nanofibers.

2. The method according to claim 1, wherein in the step
(1), a dry mass ratio of the meta-aramid fibrid slurry and the
chopped meta-aramid fiber slurry 1s (0-50):(100-50).

3. The method according to claim 1, wherein in the step
(1), the meta-aramid fibrid slurry and a chopped meta-
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aramid fiber slurry are stirred at 20,000 rpm, then at 3,000
rpm, and filtered, pressed and dried in a papermaking
machine to obtain the meta-aramid paper.

4. The method according to claim 1, wherein a paper
weight of the meta-aramid paper obtained 1n the step (1) 1s
60 g/m”.

5. The method according to claim 1, wherein 1n the step
(2), a weight ratio of the potassium hydroxide:the deionized
water:the dimethyl sulfoxide:the para-aramid nanofibers 1s
(3.75-15):20:500:(2.5-10).

6. The method according to claim 1, wherein 1n the step
(2), the potassium hydroxide, the deionized water, the dim-
cthyl sulfoxide, and the para-aramid nanofibers are stirred
for 4 hours.

7. The method according to claim 1, wherein 1in the
para-aramid nanofiber coating solution of the step (2), the
para-aramid nanofibers have a weight concentration of
0.5%-2% based on an amount of the dimethyl sulfoxide.

8. The method according to claim 1, wherein 1n the step
(3), the first side of the meta-aramid paper 1s washed with the
deionized water for 0.5-2 hours, dried at 105° C. for 3-8
minutes; and the second side of the meta-aramid paper 1s
washed with the deionized water for 0.5-2 hours, dried at
105° C. for 3-8 minutes.

9. The method according to claim 1, wherein 1n the step
(3), the meta-aramid paper 1s hot pressed at 150-200° C., at
a pressure of 5-10 MPa, for 3-20 minutes.
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